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Latex allergy is a known cause of allergic contact dermatitis. It produces mild symptoms, including skin rash and itching, 
which usually subside in a few days. However, latex allergy can also induce anaphylaxis, a severe type I hypersensitivity re-
action that can cause urticaria, angioedema, hypotension, tachycardia, and bronchospasm. We report a case of anaphylactic 
shock during gastric cancer surgery in a patient with no previous allergic history. Surgery was suspended when hypo-
tension, tachycardia, and wheezing developed. A thorough workup revealed that the patient had a latex allergy. The patient 
subsequently underwent curative gastrectomy performed with latex-free procedures.
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INTRODUCTION
Anaphylactoid symptoms commonly occur during sur-
gery under general anesthesia. Most symptoms are mild, 
but severe symptoms can occur, including hypotension, 
bronchospasm, and cardiac arrest. Although the major 
causes are anesthetic drugs, such as neuromuscular block-
ing agents (NMBAs), latex allergy causes severe symp-
toms in 12 to 16% of occurrences [1,2]. Anaphylactic shock 
refers to the anaphylaxis associated with systemic vaso-
dilation, resulting in low blood pressure, and is also asso-
ciated with severe bronchoconstriction. We present a case 
of anaphylactic shock attributed to latex allergy during 
gastric cancer surgery.
CASE REPORT
A 68-year-old man complained of epigastric discomfort 
and nausea for one month. Because the symptoms per-
sisted, he visited a local clinic and stomach cancer was di-
agnosed by esophagogastroduodenoscopy. He had histor-
ies of both hearing impairment after acupuncture in child-
hood and appendectomy from several decades earlier. 
Esophagogastroduodenoscopy revealed a 2 cm early gas-
tric cancer in the upper third of the anterior wall. A colono-
scopy revealed a 0.3 cm sized, 3 cm polyp 20 cm above the 
anal verge and a polypectomy was performed after its 
detection. Computed tomography revealed no metastatic 
lesion.
The operation was performed as usual. Midazolam (2 Latex allergy during surgery 
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mg) was injected as the preanesthetic agent, O2 was sup-
plied through a facial mask, and the anesthetist induced 
anesthesia after a lidocaine (30 mg) injection. Lidocaine 
was used to reduce the pain of the anesthetic agent. After 
the infusion of remifentanyl (3 μg/mL) and propofol (4 
μg/mL), and the injection of rocuronium (40 mg), endo-
tracheal intubation was performed with a 7.5 French endo-
tracheal tube. Then, a 16 French Foley catheter was in-
serted into the urethra and the surgeon incised the upper 
midline. After 10 minutes, the patient’s oxygen saturation 
decreased from 100 to 81%, his blood pressure decreased 
from 115/81 to 50/36 mmHg, and his heart rate increased 
from 81 to 130 beats/min. Ephedrine (10 mg) and phenyl-
ephrine were injected twice. However, the patient’s blood 
pressure was not restored to a normal level. Crackle and 
wheezing could be heard in both lung fields, so ventolin 
inhalation was administered. Endotracheal tube suction 
was applied, and a large amount of a whitish secretion was 
removed. To treat the patient’s hypotension, norepine-
phrine and dopamine were infused and epinephrine (0.2 
mg) was injected subcutaneously. To rule out cardiogenic 
shock, we performed transesophageal echocardiography 
at his bedside. However, his cardiac function was good. 
After the patient’s vital signs had recovered, he was trans-
ferred to the intensive care unit, where his oxygen satu-
ration increased to 100%, his blood pressure was 100/64 
mmHg, and his heart rate was 125 beats/min.
A skin test was performed to establish the cause of the 
patient’s response. It revealed a weak positive reaction to 
rocuronium (NMBA), three positive reactions to latex 
(glove, Foley catheter, surgical instruments), and a neg-
ative reaction to cefazolin (prophylactic antibiotic). There-
fore, the cause of his intraoperative anaphylaxis was latex, 
although NMBA could not be ruled out. After the patient 
had recovered, the operation was resumed, but with con-
sideration of his latex allergy. Intravenous methyldopa (30 
mg twice a day), and injected chlorpheniramine (45.5 mg 
once a day) and ranitidine (50 mg once a day) were 
administered. The anesthetist used atracurium (1 mg) in-
stead of rocuronium, which was injected intravenously, af-
ter which the patient was observed for 10 minutes. 
Because his vital signs did not change, the anesthetist in-
jected a further 49 mg of atracurium. Latex-free surgical 
instruments were prepared in the operating room. The 
staff used latex-free gloves and silicon tubes. No other la-
tex-containing equipment, such as wound protectors, irri-
gation syringes, tourniquets, or elastic bands, were used. 
A total gastrectomy with a Roux-en-Y esophagojejuno-
stomy was performed without problems. The pathological 
result was a T2aN1 tumor, according to the American Joint 
Committee on Cancer cancer staging manual, 6th Edition. 
Although adjuvant chemotherapy was recommended, the 
patient rejected it and has since been followed-up in our 
outpatient department.
DISCUSSION
Natural rubber latex (NRL) is a product made from the 
Hevea brasilensis tree. Various latex goods are treated with 
the production process called “vulcanization”. Among the 
many components of latex, the protein hevein is the anti-
gen that causes latex allergy. Specifically, heveins b1 and 3 
are the antigens that affect patients with spina bifida or a 
congenital urogenic deformity, and heveins b5, 6, and 7 are 
the antigens that affect workers in the healthcare industry 
[3].
Latex allergy is known as a type IV hypersensitivity re-
action, causing contact dermatitis. It is mediated by T lym-
phocytes and causes eczema on the skin, a mild symptom 
of latex allergy. However, latex allergy also causes severe 
symptoms via an immunoglobulin E (IgE)-mediated 
reaction. The allergen stimulates B lymphocytes, which 
produce a specific IgE that attaches firmly to mast cells. 
Mast cells release their vesicular contents, such as hista-
mine, ECF-A, NCF-A, leukotrienes, prostaglandins, ki-
nins, and PAF, and these vesicular contents cause in-
creased capillary permeability, bronchospasm, and vaso-
dilation. These are the reactions of type I hypersensitivity, 
collectively called “anaphylaxis”. These symptoms vary 
from mild (pruritus, nasal discharge, nasal congestion, 
cough) to severe (hypotension, bronchospasm, asthma).
High-risk groups include those who have frequent con-
tact with latex products, such as healthcare workers, gar-
bage collectors, hairdressers, rubber industry workers, 
food handlers, restaurant workers, domestic workers, se-Woohyung Lee, et al.
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Table 1. Latex surgical products
Latex surgical products
Airways, including masks
Ambu bag
Band-aids
Blood pressure cuff
Condom catheter
Dressings
Elastic bandage
Electrode pads
Endotracheal tubes
Foley catheter
Gloves
Intravenous bag
Penrose drain
Rectal catheter
Stethoscope tube
Suction catheter
Syringe
Tourniquet
curity personnel, construction workers, greenhouse work-
ers, gardeners, painters, police officers, firefighters, and 
ambulance attendants. Other high-risk groups are those 
patients with spina bifida (16.7%), meningomyelocele 
(13.6%), and with congenital urogenital anomalies requir-
ing multiple surgical operations from early age. The sensi-
tizing pathways include exposure to latex of the skin, mu-
cus membrane, intravenous line, sprayed water. Certain 
tropical fruits, including banana, avocado, salary, pear, ki-
wi, tomato, and potato, and other plant foods can trigger 
allergic cross-reactions in patients with NRL allergy, be-
cause they contain antigens structurally similar to the he-
vein b allergen, and so may trigger cross-sensitization 
[2-5].
The diagnostic tools used for IgE-mediated latex allergy 
include history assessment, skin test, provocation test, and 
serological test. The skin test is simple and sensitive 
(sensitivity, 99%). For example, an intradermal test in-
volves injecting the allergen using a tuberculin syringe. A 
reactive wheal and flare is a positive result. However, ana-
phylaxis may be triggered by the skin test, so the test must 
be executed in a place in which cardiopulmonary re-
suscitation is available. The serological test is based on an 
antigen-antibody reaction, in which the antigen in the 
sampled serum combines with a labeled monoclonal IgE 
antibody. The sensitivity of the test is 53%, which is lower 
than that of the skin test.
Coping with an allergic reaction is not ruling out aller-
gic reaction until coming out into the open. Because symp-
toms such as a rapid change in blood pressure, tachy-
cardia, and wheezing are rare without considerable blood 
loss or anesthetic use in the operating room, several possi-
bilities must be considered, especially an allergic reaction. 
After an allergic reaction, the instruments potentially re-
sponsible must be removed and administration of all anti-
biotics, blood products, and anesthetics must be termi-
nated, and O2 must be supplied, with intubation if 
necessary. If the patient is hypotensive, fluid resuscitation 
and epinephrine should be given as necessary. Corticoste-
roid should then be given, and if bronchospasm is sus-
pected, aminophylline or a β-agonist must be admini-
stered [2-5].
The preoperative management of a latex allergy or a 
suspected latex allergy involves dimenhydramine (1 
mg/kg four times a day), ranitidine (2 mg/kg three a day), 
and hydrocortisone (5 mg/kg four times a day) given from 
one hour before surgery to one day after the operation. 
Currently, several attempts to develop a specific allergen 
immunotherapy for latex allergy have been effective in 
symptomatic improvement, but some patients have expe-
rienced a systemic reaction during therapy [6].
The best management technique is prevention, and the 
best preventive measure is avoidance. Latex goods have 
been produced since the late 19th century, and today, di-
verse latex products are used extensively. Some common 
surgical latex products are listed in Table 1. Latex-free in-
struments must be used for patients suspected of latex 
allergy. More to the point, patients must themselves be 
conscious of their latex allergies, so that they can avoid la-
tex products. In this way, they can protect themselves 
against latex allergy. They should also inform those 
around them of their allergy in case of emergency.
The patient reported here had no congenital deformity, 
such as spina bifida, and was not employed in a high-risk 
industry. However, in hospital, the patient may have been 
sensitized during the many procedures and tests perfor-
med. The anesthetist managed the intraoperative events of 
hypotension, wheezing, and tachycardia well. The cause 
of the intraoperative anaphylaxis was shown on a skin test Latex allergy during surgery 
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to be a latex allergy. However, the skin test was also weakly 
positive for rocuronium. NMBAs such as rocuronium oc-
casionally cause allergic reactions during anesthesia, with 
succinylcholine and rocuronium the most frequently in-
criminated NMBAs. These have a direct vasodilatory ef-
fect on the skin and induce histamine and tryptase release 
from mast cells. Cross-reactivity between NMBAs has also 
been observed in cases of anaphylaxis to an NMBA. 
However, our patient was only injected with rocuronium 
during his first operation. When the operation was re-
sumed, the anesthetist injected atracurium instead of 
rocuronium. Atracurium is derived from benzylisoquino-
line, whereas rocuronium is derived from an amino-
steroid. Although benzylisoquinoline-derived NMBAs 
have a higher propensity for allergy than aminosteroidal 
NMBAs, it is possible to use another affiliated NMBA if 
the selected NMBA triggers an allergic reaction. The anes-
thetist used a small dose initially, and administered the 
rest of the dose after a period of observation. There was no 
change in the patient’s vital signs. Anaphylactic reactions 
induced by NMBAs can be prevented by the preanesthetic 
screening of patients at risk [7-9].
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